Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

1. R e inforc e m e nt unit for re i nforcing a foot i ng e l e ment wh e n laying pil e 
foundations with a foundat i on p il e w i th at lea st on e through - going long i tud i n al 
cavity, characterisod i n that th e re i nforc e m e nt un i t i nc l ud e s ; a numb e r of 
shap e d and articulated reinforc e m e nt m e mbers that ar e p i votably connected 
to a centr a l l y a rrang e d, a nnular e lement, so th a t th e r ei nforc e ment unit has a 
fo l ded mount i ng pos i t i on and an e xt e nd e d pos i tion of us e , and th a t th e 
reinforcem e nt unit is connected to th e foundat i on pile by on e or mor e t e nsion 
m e mb e rs. 

1. Reinforcement unit (1) for reinforcing a footing element when laying pile 
foundations with a foundation pile 12) with at least one through-going 
longitudinal cavity (37), said reinforcement unit (1) includes a number of 
shaped and articulated reinforcement members ( 

2. R e inforcem e nt un i t according to claim 1, charact e ris e d in that th e tens i on 
mombors aro provided as w i r e s, cables, threaded rods and/or round bar i ron 
w i th bolt e nd. 

3. R e inforc e ment unit accord i ng to any of claims 1 — 2, charactorisod i n that 
th e reinforc e m en t unit furth er mo re includ e s a numb e r of pip e s, whor o a 
t e ns i on m e mb e r i s dispos e d through ea ch p i p e and fast e n e d to a l ow e r e nd of 
th e p i p e and on e or mor e r e inforc e ment e lements w i th m e ans for fast e ning. 

4) that are pivotally connected to a centrally arranged, annular element (5), so 
that the reinforcement unit (1) has a folded mounting position (fig. 2) and an 
extended position (fig. 4) of use, and that the reinforcement unit (1) is 
connected to the foundation pile (2) by one or more tension members (6), 
characterised in that said reinforcement unit (1) in said mounting position 
(fig. 2) is adapted for passing through said through-going longitudinal cavity 



(37) of said foundation pile (2). . R e inforc e m e nt un i t according to claim 3. 
charact e r i s e d i n that th e r ei nforc e m e nt unit furthermor e i nc l udes a numb e r of 
r e ta i n e r ele m e nts, th e r e t ai n e r ele m e nts b ei ng fast e n e d to an upp e r e nd of 
on e or more p i p e s and prov i d e d w i th a cross s ect i ona l shap e w i th a t l e ast on e 
r e ta i n i ng surfac e . 

2^ Reinforcement unit (1 ) according to claim 13 or 4, characterised in that 
the tension conn e ction b e tw ee n p i p e and r e inforc e ment members (6) are 
provided as w i res, cables, thr e aded rods and/or round bar iron with bolt ond. a 
whole or partial eve connection. 

3r6. Reinforcement unit (22) according to any of claims A 23 - 5 , 

characterised in that the reinforcement unit (22) furthermore includes a 
number of pipes (20), where m e ans for fasten i ng a tension member (21) te-a 
pip e is disposed through each pipe (20) and fastened to a lower end one-ef 
mor e of the pipe(20) and one or more reinforcement elements (26) with 
means for fastening fo llo w in g: a bo l t jo i nt, a pr e ss jo i nt and/or a we l ding . 

A^L Reinforcement unit (22) according to claim 3 anv of claims 1 2, 

characterised in that the reinforcement unit (22) furthermore includes a 
number of retainer elements (24), the retainer elements being (24 ) th a t are 
fastened to an upper end of one or more pipes (20) a j o i n i ng a rr a ng e m e nt i n 
th e tens i on member_and afe-provided with a cross-sectional shape with at 
least one r e t ai n i ng retainer surface. 

5. Reinforcement unit (22) according to claim 3 or 4, characterised in that the 
connection between pipe (20) and reinforcement members (26) are provided 
as a whole or partial eve connection (29). 

8. R ei nforc e m e nt un i t accord i ng to c l aim 7, character is ed i n that the 
connect i ng arrang e ment in the t e nsion m e mb e r is on e or mor e of th e 
fo l lowing: a spigot and - sock e t joint, a pr e ss jo i nt and/or a p l ate/bolt joint. 

Reinforcement unit (22) according to any of claims 3 51 - 8 . 

characterised in that the r ei nforc e m e nt unit furth e rmor e inc l ud e s means for 
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fastening (23) a tension member (21) to a pipe (20) e xpand i ng — the 
r ei nforcem e nt m e mb e rs, wh i ch m ea nsj s one or more of the following: a bolt 
joint, a press ioint spr i ng r i ng, an e v e conn e ct i on, an e xplosion unit and/or a 
weldinq spr e ad i ng e le m e nt . 

7.4-Qt Reinforcement unit (1) according to any of claims 1 - 29, characterised 
in that the reinforcement unit (1) furthermore includes a number m e mb e rs a r e 
annu l ar so that both e nds of retainer elements (8) that are fastened to a 
joining arrangement (9) in the tension member (6) and r e inforc e mont rods are 
provid e d — with — a — cross s e ct i onal — shap e — with — at — least — efte — r e ta i n e r 
surfac e movablv arranged around the centrally arranged annular element . 

8. Reinforcement unit (1) according to claim 7, characterised in that the 
connecting arrangement (11) in the tension member (6) is one or more of the 
following: a spigot-and-socket joint, a press joint and/or a plate/bolt joint. 
1 1 . R e inforc e m e nt un i t accord i ng to a n y of c l a i ms 1 — 9, char a ct e r i sed in that 
th e r ei nforc e m e nt ele m e nts e ach are shap e d as a se gm e nt of a ring so that 
th e y, when the re i nforc e m e nt un i t is fold e d, form a r i ng corr e spond i ng to an 
i nn e r d i am e t e r of a t le ast on e through - go i ng l ong i tud i na l cavity i n the 
foundation pil e , and wh e n th e r e inforc e m e nt unit is e xp a nd e d, form an 
approximately c i rcu l ar ring h a ving a d i am e t e r e qua l to or gr e at e r than th e 
di a m e ter of th e bottom of th e found a tion p i le. 

94-2. Reinforcement unit (1 ) according to any of claims 1 - 89, characterised 
in that the reinforcement unit (1 ) furthermore includes means for expanding 
(10) the reinforcement members (4), which means is one or more of the 
following: a spring ring, an eve connection, an explosion unit and/or a 
spreading element. 

10. Reinforcement unit (1) according to any of claims 1 - 9, characterised in 
that the reinforcement members (4) are annular so that both ends of the 
reinforcement rods are movably arranged around the centrally arranged 
annular element (5). 



11. Reinforcement unit (1) according to any of claims 1-9. characterised in 
that the reinforcement elements (4) each are shaped as a segment of a ring 
so that thev, when the reinforcement unit (1) is folded, form a ring 
corresponding to an inner diameter of at least one through-going longitudinal 
cavity (37) in the foundation pile (2), and when the reinforcement unit (1) is 
expanded, form an approximately circular ring having a diameter egual to or 
greater than the diameter of the bottom (18) of the foundation pile (2). 

12. Reinforcement unit (1) according to any of claims 1-9, characterised in 
that the reinforcement members (4) are formed by a network of rods and/or 
wires (12) . 

13. Foundat i on p i l e w i th a foot i ng ele m e nt wh i ch is reinforc e d w i th a 

r e inforc e m e nt n i t accord i ng to any of c l a i ms 1 12, i nc l uding at le ast on e 

through go i ng l ongitudina l cavity, charactor i sod in that th e r ei nforcem e nt un i t 
is conn e ct e d w i th the foundat i on p ile w i th on e or moro tens i on members. 

13. Foundation pile (36) with a footing element, which is reinforced with a 
reinforcement unit (46) according to any of claims 1-12, including at least 
one through-going longitudinal cavity (37), characterised in that said footing 
element optionally includes a pile foot (38) and said reinforcement unit (46) 
and/or said pile foot (38) is connected with the foundation pile (36) with one or 
more tension members (40). 

44, — Foundat i on p ile accord i ng to c la im — 43^ — charact e r i s e d i n that th e 
r ei nforcem e nt un i t furth e r i nc l ud e s a p ile foot. 

1§4^ Foundation pile (36) according to claim 143, characterised in that in the 
foundation pile (36) there is provided a number of through-going, longitudinal 
side ducts (39) that are disposed with largely uniform spacing from the cross- 
sectional centre of the foundation pile (36) , that each side duct (39) there 
is provided a tension membe r (40) , that each tension member (40) is fastened 
downwards with means for fastening (41) to a reinforcement unit (46) 
including a pile foot (38) , and that the pile foot (38) is releasably connected to 
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the preferably cylindric part of the foundation pile (36) by means of the tension 
members (40). t 



16. Foundation p i l e accord i ng to any of claims 13 - 15, character i sed in that 
th e t e ns i on memb e rs h a v e at lea st on e fre e s e ct i on b e tw e en the l ow o r e dg e 
of th e foundat i on pil e and th e p ile foot. 

17. Foundat i on p il e accord i ng to any of c l a i ms 13 — 16, charactor i sod in that 
the moans for fast e ning the tens i on mombors to tho p i lo foot i s ono or moro of 
th e fo ll ow i ng: a bo l t joint, a pr e ss jo i nt, a sloove, a casting and/or that a 
pr e f e rab l y U shap e d duct i s provided i nsid e tho pil e foot through wh i ch a 
t e ns i on m e mb e r may b e passed. 

18. Foundat i on p i l e accord i ng to any of claims 14 - 17, charactor i sed i n that 
th e p il e foot upwards has a top ele ment wh i ch In i ts basic form corr e sponds to 
the cross sect i onal shap e of at l e ast one through go i ng long i tud i nal cavity, 
and that th e top e lement h a s a t a p e ring shap e upwards wh i ch is symm e tric 
about th e c e ntr e l i n e of th e p i l e foot. 

19. Foundat i on pi le accord i ng to any of c l a i ms 1 4 — 18, charact e ris e d in that 
th e p ile foot is provid e d downwards w i th a tap e r i ng shap e a nd/or a f la t disc 
shap e . 

1§5.20t Foundation pile (36) according to any of claims 13 - 15444 4©, 

characterised in that the tension members (40) have at least one free section 
(50) between a l oos e ly fold e d r e inforcement un i t i s prov i d e d at the lower 
e dqe end of the foundation pile (36) throuqh going longitud i na l cav i ty, i nc l ud i ng 
a number of art i cu l at e d r e inforcem e nt m e mb e rs that at one end ar e movably 
arrang e d around a c e ntra ll y arrang e d annular e l emont, _and th a t th e fr ee e nd 
of e ach r ei nforc e ment member i s shaped so that tho ond a t le ast proj e cts I n 
ov e r th e c e ntr e l in e of th e top el em e nt of the pile foot (38). t 



17 6. Foundation pile (36) according to any of claims 13-165. characterised 
in that the means for fastening (41) the tension members (40) to the pile foot 
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(38) is one or more of the following: a bolt joint, a press joint, a sleeve, a 
casting and/or that a preferably U-shaped duct is provided inside the pile foot 
(38) through which a tension member (40) may be passed. 

21. Foundat i on p il e accord i ng to any of c l aims 1 4 — 20, charact e r i s e d i n that 
r e cess e s ar e provid e d in the p ile foot and/or th e l ow e r part of th e pr e f e rably 
cy l indr i c s e ct i on of th e foundat i on p ile for accommodat i ng th e fr ee part of th e 
t e ns i on m e mb e rs. 

18 7. Foundation pile (36) according to any of claims 1 4 3 - 176, characterised 
in that the pile foot (38) upwards has a top element (44) which tin its basic 
form corresponds to the cross-sectional shape of at least one through-going 
longitudinal cavity (37), and that the top element (44) has a tapering shape 
(45) upwards which is symmetric about the centre line of the pile foot (38). 

22. Foundat i on p il e accord i ng to any of c lai ms 13 — 21, charact e r i sod i n that 
a t l e ast on e through going l ong i tudina l cavity i s conn e ct e d at one or mor e 
points with th e out e r side of th e foundat i on pi le by on e or mor e transv e rs e and 
downwards d i r e ct e d f i l li ng ducts. 

198^2^ Foundation pile (36) according to any of claims 1 43 - 1 874-3 22, 

characterised in that the foundat i on — pile foot (38) is prov i d e d 
downwards designed with a tapering shape (43) and/ ofte-or a flat disc shape 
(59) mor e e xt e rna l r e inforc e m e nts . 

2Q19.24-T Foundation pile (36) according to any of claims 14 3 - 10 843 — 23, 
characterised in that a loosely folded reinforcement unit (46) is provided at 
the low e r e nd of the at least one through-going longitudinal cavity (37), 
including a number of articulated reinforcement members (47) that ef-4he 
foundat i on p ile is d e sign e d with a scr e w thr e ad at one end are movablv 
arranged around a centrally arranged annular element (48), and that the free 
end of each reinforcement member (47) is shaped so that the end at least 
projects tin over the centre line of the top element (44) of the pile foot (38). 
uppermost s e ct i on. 

2+a2§r Foundation pile (36) according to any of claims 14 3 - 201 94 24, 
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characterised in that recesses (49,54) are provided in the pile foot (38) 
and/or the lower part of the preferably cvlindric section of the foundation pile 
(38) for accommodating the free part (50) of the tension members (40). 

2 21. Foundation pile (67) according to any of claims 13 - 2 4 0, characterised 
in that at least one through-going longitudinal cavity (69) is connected at one 
or more points with the outer side of the foundation pile by one or more 
transverse and downwards directed filling ducts (70). 

2 32. Foundation pile (67) according to any of claims 13 - 221, characterised 
in that the foundation pile (67) is designed with one or more external 
reinforcements (71). 

24 3. Foundation pile (67) according to any of claims 13 - 232, characterised 
in that the at least one through-going longitudinal cavity (69) of the foundation 
pile (67) is designed with a screw thread at the uppermost section. 

2 54. Foundation pile (67) according to any of claims 1 - 2 4 3. characterised 
in that the foundation pile (67) is used with an adapter (80) which is formed 
with a first mounting_-ring (82) for fastening against a foundation arrangement 
and a second mounting ring (81) for fastening against a tower member, where 
first (82) and second mounting rings (81) are connected with one or more 
connecting elements (83) . 

26. Method for placing a foundation p ile accord i ng to any of c l a i ms 13 — 2^ 
and r e inforcing a foot i ng ele ment w i th a r ei nforcement un i t according to any of 

c l aims 1 12, charact e r i s e d i n that th e p la cing and re i nforc i ng i nclude tho 

fol l ow i ng steps: 

the found a tion p i l e is plac e d i n d e s i r e d position, e ith o r by press i ng or 

dr i v i ng down or by p l acing i n pr e dr i l le d hol e s, 

a fold e d r ei nforc e m e nt unit is pr e ss e d down through th e at le ast on o 

through going l ongitudin al cavity i n tho foundat i on pi l e, 

wh e n th o r ei nforc e ment un i t r e ach e s th e bottom of the found a tion p i l e , 

i t i s pr e ss e d a d i stanc e farth e r down, and th e m e ans for expand i ng tho 
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r ei nforc e m e nt m e mb e rs ar e act i vat e d, thereby forming a n e twork at least 
cons i st i ng of th e r ei nforc e m e nt m e mbers, 

cur a b l e f il l e r is pressed down through th e at le ast on e through - go i ng 

long i tud i nal cavity i n the found a tion p ile , so that th e low e r p a rt of th e 
foundation p i l e a nd tho expand e d r ei nforc e m e nt unit ar e cast i n on e for 
format i on of a re i nforced footing e l e ment w i th larg e r dim e nsion than th e out e r 
d i mension of th e foundat i on p i l e . 

25. Method for placing a foundation pile (2) according to any of claims 13 - 
24, and reinforcing a footing element with a reinforcement unit (1) according 
to any of claims 1 — 12. where the foundation pile is placed in desired position, 
either by pressing or driving down or by placing in pre-drilled holes, 
characterised in that a folded reinforcement unit (1) is pressed down through 
the at least one through-going longitudinal cavity (37) in the foundation pile 
(2), when the reinforcement unit (1) reaches the bottom of the foundation pile 
(2), it is pressed a distance farther down, and the means for expanding (10) 
the reinforcement members (4) are activated, thereby forming a network at 
least consisting of the reinforcement members (4), and curable filler (2 7t 
M e thod accord i ng to cla i m 26, charact e r i sed i n that after plac i ng th e 
foundation p i l e , th e p i l e foot i s pr e ss e d and/or driven farth e r down i nto th o 
ground with a piston and/or a driv i ng tool, wh e r e th e distanc e b e tw ee n th e p ile 
foot and a low e r part of th e foundat i on footing corr e sponds at th e most to th e 
le ngth of the fr ee s e ct i on of th e t e ns i on m e mb e rs. 

28. M e thod a ccord i ng to c l aim 26, charact e ris e d i n that, d e p e nding on th e 
gr o und cond i t i ons befor e pr e ss i ng th e fo l d e d r ei nforc e m e nt unit down, th e r e i s 
form e d a cav i ty und e r th e l ow e r part of th e foundat i on pil e w i th a ground 
preparat i on unit. 

2 9. M e t h od accord i ng to any of cla i ms 26 28, charactor is od i n that tho 

r ei nforc e m e nt un i t, wh e n r e ach i ng th e bottom of th e foundat i on p i l e , is 
pr e ssed down i nto th e und e r l y i ng cav i ty unt i l th e r e ta i n e r m e mbers at tho 
upp e r part of th e r ei nforc e m e nt un i t ar e fa l l i ng I n pos i t i on against th o i nnor 
sid e of th e foundat i on p ile , and where subs e quent l y th e r ei nforcomont 
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m e mb e rs ar e pu l l e d so as to e nsur e that th e reinforcem e nt un i t and th e 
bottom of th e foundat i on p ile ar e clos el y jo i n e d. 



30) is pressed down through the at least one through-going longitudinal cavity 
(37) in the foundation pile (2), so that the lower part (18) of the foundation pile 
(2) and the expanded reinforcement unit (1) are cast in one for formation of a 
reinforced footing element with larger dimension than the outer dimension of 

the foundation pile (2). . M e thod accord i ng to any of claims 26 2©t 

charact e ris e d i n th a t th e m e ans for e xpanding th e r ei nforcem e nt m e mb e rs i s 
a spring ring, wh e r e by th e pip e s are press e d outwards, and the re i nforc e ment 
m e mb e r wil l th e r e by, via th e e y e conn e ct i on, b e forc e d outwards, so that a 
network cons i st i ng of pipes, — re i nforcement memb e rs and th e c e ntra ll y 
arrang e d annu l ar el em e nt i s form e d. 

31. M e thod accord i ng to any of claims 26 29, charact e r i sed i n that th e 

m e ans for e xpand i ng th e r e inforc e m e nt m e mb e rs i s a spr e ad i ng ele m e nt 
arrang e d so that i t is contro lli ng th e r ei nforc e m e nt m e mbers of the 
r ei nforc e m e nt unit wh e n th e y ar e fal li ng outwards du e to th e forc e of grav i ty 
wh e n th e re i nforcem e nt un i t r e ach e s th e cav i ty under the found a t i on po le , so 
that a n e twork consisting of r ei nforc e m e nt m e mb e rs a nd th e centra ll y 
arrang e d annular e l e m e nt is form e d. 

32. M e thod accord i ng to any of c l a i ms 26 29, charact e r i s e d in that th e 

e xpansion of th e r e inforc e m e nt members occurs when the p i ston i s pressed 
down on th e annu l ar e le m e nt of th e r ei nforc e m e nt unit, aft e r wh i ch tho 
roinforcomont m e mbers ar e pass e d through the conn e ct i on mount e d b e tw ee n 
p i p e s and r e inforc e ment m e m be r , an d wh e r e by th e r ei nforc e m e nt m e mb e rs 
ar e pr e ssed outwards. 

27 6. Method according to claim 265, characterised in that after placing the 
foundation pile (36), the pile foot (38) is pressed and/or driven farther down 
into the ground with a piston (51) and/or a driving tool, where the distance 
between the pile foot (38) and a lower part of the foundation footing 
corresponds at the most to the length of the free section (50) of the tension 
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members (40). 

33. M e thod a ccord i ng to any of c l a i ms 26 — 29, character i sed i n that tho 
m e ans of e xp a nsion i s a n e xplod i ng un i t, wh e r e by th e r ei nforc i ng memb e rs 
ar e press e d outwards as a cons e qu e nce of th e e xp l os i on. 

28 7. Method according to claim 2 6 5, characterised in that, depending on the 
ground conditions before pressing the folded reinforcement unit (22) down, 
there is formed a cavity (3) under the lower part (18) of the foundation pile (2) 
with a ground preparation unit (19). 

3 4 . Method according to c l oim 26 — 28, char a ct e ris e d in that for format i on of 
a cav i ty I n conn e ction with th e l ower part of the pr e f e rab l y cylindric foundat i on 
pi le , th e fo ll ow i ng may b e dono: 

a ground preparat i on unit i s pass e d down through th e working duct, 

the ground preparat i on un i t works the surround i ng earth lay e r und e r 

th e foundat i on p i l e , 

a cav i ty i s formed out from th e foundation p i l e , 

th e ground pr e parat i on unit is drawn up through th e working duct. 

2 98. Method according to any of claims 2 6 5 - 2 8 7, characterised in that the 
reinforcement unit (22), when reaching the bottom of the foundation pile (2), is 
pressed down into the underlying cavity (3) until the retainer members (24) at 
the upper part of the reinforcement unit (22) are falling tin position against the 
inner side of the foundation pile (2), and where subseguentlv the 
reinforcement members (26) are pulled so as to ensure that the reinforcement 
unit (22) and the bottom (18) of the foundation pile (2) are closely joined. 

35. M e thod accord i ng to c l aim 26, charactorisod i n that curabl e f i l le r is 
i nj e ct e d through th e at le ast on e l ong i tudinal cavity and out through f i ller ducts 
conn e ct e d therew i th for form i ng on e or mor e beads around th e outer 
circumfer e nc e of th e foundat i on pi le . 

3Q29.3&T Method according to any of claims 26 5 - 298, characterised in that 
the means for expanding (10) the reinforcement members (22) is a spring 
ring, whereby the pipes (20) are pressed outwards, and the reinforcement 
member (26) will thereby, via the eve connection (29). be forced outwards, so 
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that a network consisting of pipes (20). reinforcement members (26) and the 
centrally arranged annular element (27) is formed. 

£4 -30. Method according to any of claims 265 - 298, characterised in that the 
means for expanding (10) the reinforcement members (4) is a spreading 
element arranged so that it is controlling the reinforcement members (4) of the 
reinforcement unit (1) when they are falling outwards due to the force of 

gravity when the reinforcement unit (1) reaches the cavity (3) 3^ 

characteris e d i n that li qu i d i mp e ding f il l e r mat e r i a l i s i nj e cted i nto th e c a v i ty 
under the foundation pole (2), so that a network consisting of reinforcement 
members (4) and the centrally arranged annular element (5) is formed. 

3 21 . Method according to any of claims 2 6 5 - 288, characterised in that the 
expansion of the reinforcement members (22) occurs when the piston (28) is 
pressed down on the annular element (27) of the reinforcement unit (22), 
after which the reinforcement members (26) are passed through the 
connection (29) mounted between pipes (20) and reinforcement member (26), 
and whereby the reinforcement members (26) are pressed outwards. 

3 32. Method according to any of claims 265 -288, characterised in that the 
means of expansion (10) is an exploding unit, whereby the reinforcing 
members (26) are pressed outwards as a conseguence of the explosion. 

3 43. Method according to claim 265 - 287, characterised in that for formation 
of a cavity (3) tin connection with the lower part (18) of the preferably cvlindric 
foundation pile (2), the following may be done: 

: a ground preparation unit (19) is passed down through the working 

duct (37), 

: the ground preparation unit (19) works the surrounding earth layer (17) 

under the foundation pile (2), 

a cavity (3) is formed out from the foundation pile (2), 
z the ground preparation unit (19) is drawn up through the working duct 
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35 4. Method according to claim 2 6 5, characterised in that curable filler (52) 
is injected through the at least one longitudinal cavity (37) and out through 
filler ducts (70) connected therewith for forming one or more beads (68) 
around the outer circumference of the foundation pile (67). 

36 5. Method according to claims 2 6 5 - 3 3 2, characterised in that liquid 
impeding filler material is injected into the cavity (3) under the foundation pile 
(36) before placing the reinforcement unit (46) and casting the footing element 

153}. 
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